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DEVELOPMENT OF THE BASEMENT MEMBRANE IN HUMAN SKIN*
S. WILLIAM BECKER, JR., M.D. AND ARNOLD A. ZIMMERMANN, D. ES Sc.
Our interest in the basement membrane arose during the study of fetal melano-
cytes (1). A method of gold impregnation was being used in order to selectively
stain the non-pigmented melanocytes (2). Unexpectedly, the gold stain lost its
selectivity in fetuses younger than six months. Usually, the first step in the gold
impregnation (formic acid and lemon juice) causes loosening of the epidermis.
In skin specimens of less than 6 fetal months, however, the epidermis remained
tightly adherent after this procedure and in skin of the sixth fetal month it could
be separated only with difficulty. Incubation of skin in a pancreatin solution
(2) usually causes separation of the epidermis from the dermis. When skin from
six month fetuses was treated in this manner the epidermis separated through
the prickle cells rather than at the dermo-epidermal junction.
In skin from fetuses older than seven months the gold impregnation method
differentially stained the melanocytes, the formic acid and lemon juice caused
loosening of the epidermis and incubation in a pancreatin solution produced
separation at the dermo-epidermal junction.
These findings indicate that marked changes occur at that junctional plane
during the sixth fetal month. The most logical structure to change seemed to be
the basement membrane.
MATERIALS AND TECHNIC
Specimens of skin were removed from various areas of fetuses ranging in age
from four months to birth. This skin was fixed by the freezing-drying technic
(3) in 95% alcohol, or 10% formalin.
Sections were stained with the Hotchkiss periodic acid-S chiff stain (3).
RESULTS
Earliest evidence of a basement membrane was seen in the sweat glands in
the fifth fetal month. There were no definite indications of such a structure at
the dermo-epidermal junction (Fig. 1). The basement membrane became visible
at the dermo-epidermal junction during the sixth fetal month. At first spotty
and barely recognizable, it gradually became continuous and more distinct. The
basement membrane continued to thicken during the rest of fetal life. No abrupt
change was seen at the beginning of the seventh fetal month although this was
the time when the epidermis became easily separable from the dermis.
The basement membrane was investigated in various areas of the body. Van-
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FIG. 1. Interscapular skin, 5th fetal month. No basement membrane is seen at the dermo-
epidermal junction. Alcohol fixation, Hotchkiss stain.
ations were found but they were not consistent in all fetuses. The basement
membrane of the palm tended to be more distinct than that of other areas (Fig. 2).
When specimens of fetal skin fixed in 10% formalin solution were stained with
periodic acid-Schiff's reagent, the basement membrane appeared thicker and the
edges were fuzzy and smeared (Fig. 3). This indicates that the glycoproteins
remain fairly soluble during fetal life.
SUMMARY
A basement membrane was first recognized about the sweat glands in the fifth
fetal month. The basement membrane first appeared at the dermo-epidermal
junction in the sixth fetal month and continued to develop until the time of
birth.
Separation of the epidermis chemically and enzymatically as well as the differ-
ential staining of the fetal melanocytes with gold apparently depend upon the
presence of a basement membrane.
The procedures cannot be carried out in skin of a fetus less than six months of
age; they are accomplished with difficulty during the sixth fetal month and are
easily performed from the seventh month on.
Using the staining and separation procedures as indices of function, it may be
concluded that the basement membrane of human skin matures in the seventh
fetal month.
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FIG. 2. Palm, newborn fetus. Well developed basement membrane. Alcohol fixation,
Hotchkiss stain.
FIG. 3. Palm, newborn fetus. 10% formalin fixation. Basement membrane appears thicker
and more blurred than in alcohol fixed tissue (fig. 2) Hotchkiss stain.
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DTSCTJSSTON
Dn. ZACHARY FELSHEE, (Chicago, TB.): Did I understand the speaker to say
that before the sixth month there was no separation of the epidermis? Was there
any digestion of skin at all, and any changes in the corium?
DR. RICHARD B. STOI.TGHTON (Chicago, Ill.): The morphologic characteristics
of the basement membrane have been studied in detail by many authors. We
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have shown that collagenase dissolves out the polysaccharide components of the
basement membrane in formalin fixed skin (Stoughton, R. B. & Lorincz, A. L.,
J. Invest. Dermat., 16: 43, 1951).
The most interesting part of this work is the speculation of a function for this
structure. It is an interesting correlation of development of adhesion of the
epidermis along with the basement membrane.
DR. WALTER F. LEVER (Boston, Mass.): I would like to ask this question:
You state that damage to the basement membrane is essential for the separation
of the epidermis from the dermis. It is most likely that some particular structure
in the basement membrane is damaged by the pancreatin. Does Dr. Becker know
which structure this is? A reticulum stain shows numerous reticulum fibers in
the region of the basement membrane. Could it be that damage to the reticulum
fibers represents the basic damage leading to a separation between the dermis
and the epidermis?
DR. HARVEY BLANK (Miami, Florida): In the work by Hambrick and myself
in separating epidermis from dermis the periodic acid-Schiff positive "basement
membrane" was still demonstrable covering the denuded corium after separation
of the epidermis was achieved with the enzyme collagenase (See figure 1D in J.
Invest. Derm. 23: 437, 1954). This enzyme does not appear to digest the P.A.S.-
positive material. From the electron microscopic work of Porter and of Selby a
continuous double walled membrane is present below the epidermis and this may
be the material which is being demonstrated with the P.A.S. stain. It would be
interesting to show the membrane at different ages in these embryos.
DR. S. WILLIAM BECKER, JR. (in closing): I want to thank all the discussors
for their interesting suggestions and comments.
We have not formulated any theory about our findings. We can only say that
three procedures ((1) gold impregnation of the skin; (2) separation of the epider-
mis chemically with formic acid, and (3) separation of the epidermis enzymat-
ically with pancreatin) are accomplished easily after the seventh fetal month,
with difficulty during the sixth fetal month and not at all before the sixth fetal
month. This change in the reaction of the skin corresponds to the development
of the basement membrane. We cannot be sure that some coincidental change
may not play a part.
When skin from a fetus less than six months of age is incubated in pancreatin,
the epidermis loosens but the separation occurs in the prickle cell layer rather
than the dermo-epidermal junction.
